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RESULTS OF A LANDING GEAR LOADS TEST 
USING A 0.9405-SCALE MODEL (16-0) OF THE 
SPACE SHUTTLE ORBITER IN THE ROCKWELL 
INTERNATIONAL NAAL WIND TUNNEL (0A163B) 
by 


R. CG. Mennell, Rockwell 
ABSTRACT 


Experimental aerodynamic investigations were conducted on a sting 
mounted 9.045-seale representation of the 149C outer mold line space 
shuttle orbiter configuration in the Rockwell International 7.75 x 11.09 
foot low speed wind tunnel during the time period from December 21, 1970, 
to December 23, 1976. NASA designation for this test period was OA163B. 
Facility designation was NAAL 768. 

The primary test objective was to verify orbiter landing gear system 
pressure loading and hinge moment levels obtained during the test period 
0A163. 

Secondary objectives included recording pressure, force, and hinge 
moment data over smaller increments of the landing gear deployment 
schedule to insure data accuracy as well as investigating the effects of 
asynmetric gear deployment on all recorded parameters, 


Testing was conducted at a Mach number of 9.17, a freestream dynamic 


ye / 


pressure of he.5 psf, and a Reynolds number per unit length of 12x 1 
foot. Angle of attack variation was -2 to 10 degrees while angles of 


sideslip varied from -5 to 5 degrees. 
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SYMBOL  MNEMONIC 


Ab 
ABC 
b BREF 
PML BML 
oNL BNL 
c 
e LREF 
Ca CA 
Cay CAB 
Cap CAF 
Cp CD 
Dp CDB 
Cp CDF 
Ch CH 
Cc CHEI 
Nas 
Choo CHEO 
Cc CHMMD 
typ : 
Chys CHMMS 
Cran epics 
Chee  -—«»-sCHMINS 


Cr (Body) CL 


Cy, . ‘CBL 








NOMENCLATURE 


_ DEFINITION 


base area. ft2 

balance cavity area, fte 

span, inches 

main — door span, inches 

nose gear door span, inches 
chord, inches 

wing mean aerodynamic chord, inches 
axial force coefficient 

base axial foree coefficlent 
forebody axial force coefficient 
drag coefficient 


pase drag coefficient 


ferebody drag coefficient 


hinge moment coefficient 
inboard elevon hinge moment coefficient 


outboard elevon hinge moment coefficient 


main gear door hinge moment coefficient 


main gear strut hinge moment coefficient 


nose genr door hinge moment coef2icient 


nose gear strut hinge moment coefficient 


lift coefficient 


body axis rolling moment coefficient 
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NOMENCLATURE (Continued) 


SYMBOL MNEMONTG DEFINITION 


Cm CIM pitching moment coefficient 
Cut, CML main gear door chord. inches 
Cy Ch normal force coefficient 
Sn CNL nose gear door chord, inches 
C,, (Body) CYN yawing moment coefficient 
Cpy CPi pressure coefficient at station i 
Cy cy side oe coefficient 
C.G,. center of gravity 
DUMMY1 DUMMY1 artificial geometric X variable 
DUMMY2 DUMMY? artificial geometric Y variable 
HM hinge moment, in-1lb 
HMyp | main door hinge moment, in-lb © 
EMys | main strut hinge moment, in-1lb 
HMyp nose door hinge moment, in-1b 
HMys nose strut hinge moment, in-lb 
fp L _ weference fuselage length, inches 
LeH. Left hand 
Mo MACH freestream MACH number 
MAC | mean aerodynamic ahoed, inches 
MIG | . main landing gear 
MRP | monent reference point 
ey NAAL arth. Anertoan Aerodynamics Laboratory 
a eo XCP/1, center of pressure location 
Sy . ce 


te 
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SYMBOL 


OMS 


RH. 
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deen 


MINEMONIC 


PBL 


PEC 
PO 


Q(PSF) 


SREF 


XMRP 
XO 


x/CML 


X/CNL 


YMRP 
YO 
Y/EML 


¥/BNL 


_ pressure at Station i, psia 


NOMENCLATURE (Continued ) 


DEFINITION 
nose landing gear door 
orbiter manuevering system 


pressure, psia 


base pressure at station i, 1 = 1, 2, 3, 
hk, 5, 6, 7, 8, pia 


palance cavity pressure, psia 
freestream total pressure, psfa 
freestream dynamic pressure, psfa 
reaction control system 

right hand 

reference area, ee° 

Longitudinal coordinate, inches 
longitudinal location of MRP, inches 
orbiter longitudinal station, inches 


main landing gear door nondimensionalized 
axial coordinate 


nose landing gear door nondimensionalized 
axial coordinate 


lateral coordinate, inches 
lateral location of MRP, inches 
orbiter lateral station, inches 


main landing gear door nondimensionslized 
Isteral coordinate 


nose gear door span nondimensionalized lateral 


coordinate 





SYMBOL 
Y¥/cNL 


ba 


dr 


SeL 
SeR 
5R 

dsp 
OM 
&MR 
oy 

OML 
omR 
on 


® 


MNEMONIC 
Y/CNL 


40 


ALPHA 
BETA 
ATLRON 
BDFLAP 
ELEVON 
RLY-L 
ELV-R 
RUDDER 
SPDBRK 
THEIMD 
THEIMR 
THETAN 
PHT-ML 
PHI-MR 


PHI-N 


NOMENCLATURE (Concluded) 


DEFINITION 


nose landing gear door nondimensionalized 
lateral coordinate 


vertical coordinate, inches 
vertical location of MRP, inches 


orbiter vertical station, inches 


angie of attack. degrees 

angle of sideslip, degrees 

aileron deflection angle. degrzes 

bodyflap deflection angle, degrees 

elevon deflection angle. degrees 

left elevon deflection angle, degrees 

right elevon deflection angle, degrees 
rudder deflection angle, degrees 

speedbrake deflection angle, degrees 

left main gear strut position angle. degrees 
right main gear strut position angle, degrees 
nose gear strut position angle, degrees 

left mair, gear door position angle, degrees 
right main gear door position angle, degrees 
nose gear door position angie, degrees 


hingeline 
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CONFIGURATIONS INVESTIGATED 


The model provided for test period 0A163 was a .0405-scale repre- 
sentation of the 140C space shuttle orbiter outer mold line configuration, 
The basic model was of the blended wing-body design utilizing a double 
delta wing (75°/45° 4:.%.), full span, dual panel elevons (unswept hinge- 
line and 6" gaps), a centerline vertical tail with rudder and/or speed 
brake deflection capability, a canopy, a body flap, and an orbital 
maneuvering system (OMS pods) mounted on the aft fuselage sidewalis ad- 
jacent. to the verticai tail. Landing gear simulation consisted of toth 
nose and main landing gear systems each with the deployment capability 
from full up to full down. 

Both the nose ard main landing gear systems were instrumented with 
static pressure measuring orifices and hinge moment beams as illustrated 
in Figures 2c through 2f. , 


For this test period the following nomenclature was used to desig- 


nate various model components: 


Component Deseription 
Beg _ hoc orbiter fuselage with air vent door and 
vent door probe simulation 
Cio 1hoc orbiter canopy | 
Ess . 140C orbiter dual panel elevons 
Fig - | ioc orbiter body flap 
ara. | 1400 oxbiter nose and main ‘i dndine wear 
system simulation gods 
M6 1h0C orbiter OMS/RCS pods 
10 
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CONFIGURATIONS INVESTIGATED (Concluded ) 





Component Description 
‘Nog . 140C orbiter OMS nozzles 
Wie7 LhOC orbiter double delta wing 
Rs 140C orbiter rudder 
Vg 140C orbiter aankenvine vartieas tail 


Xg transition grit 


The model configuration is desigrated in Table II as: 


Orbiter = BEB Cis Ess Fiy Mig Nog Rs Vg Wyo7 Xg 
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TEST FACILITY DESCRIPTION 


North American Aerodynamics Laboratory (NAAL) 7.75 x 11-foot wind 
tunnel is a continuous flow, closed circuit, single return tunnel capable 
of speeds vp to 209 miles per hour. 

The test section is vented to atmospheric pressure and is 7-75 x 1L 
feet wide and 12 feet long. Power is supplied by a 1250-horsepower na- 
celle-mounted synchronous motor driving a 19-foot, seven-biade, laminated 
birch prepeller. Airspeed is controlled by using a magnetic cluteh to 
vary the degree of coupling between the motor and propeller. Turbulence 
is minimized by 2 aiaciae screen and a honeycomb section in the settling 
chamber upstream from ‘the contraction cone (ratio 7.53 to 1) 

Tests may be conducted using a variety of mounting systems: single 
strut, double strut, sting strut, reflection plane, cable suspension, or 
two-dimensional wall. Aerodynamic data may be measured by a planar type 
external balance system or sting-mounted internal baiances, AX Astrodata 
Automatic Data Acquisition System collects, multiplexes, digitizes, and 
records om magnetic tape 50 channels of force or pressure data or both. 
Data are then reduced and plotted using automatic data processing equip- 
ment and an automatic digital plotter. 

The WAAL wind tunnel has been operating since June 1943.  Calibra- 


tions are available over & wide range of test ‘conditions. 
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DATA REDUCTION 


The aerodynamic force data presented in this report were measured by 
the Task Corporation 2.5 inch MK IX six-component strain a balance. 
All steady state statie pressures were measured by 12.5 psid Statham 
differential pressure transducers installed in a four-pack model mounted 
scanivalve referenced to tunnel static pressure. Landing gear strut and 
door hinge moment loads were measured from single beam, bearing mounted 
strain gazes. 

Corrections applied to the aforementioned data were test section 
wall effects on model aerodynamic coefficients, model tunnel blockage 
effects on test section dynamic pressure, and model base pressure drag 
effects on model angle of attack and angle of sideslip. 

Nose and main landing gear door static pressure tap locations sre 
presented non-dimensionalized by landing aes aden total chord or span. 
The coordinate systems used have origins at the forward outer corner of 
each respeetive door. fap locations about the door perimeters and left 
main landing gear are presented by tap number only. 


The following reference dimensions and constants were used in data 


reductions 
Model © Full” 
Symbol Scale Scale 
Ay. —s Brea of model base, (not including =. © 0.5885 
| Ape), Pee 
Azo area of balance cavity, ft 9.9985 
b wing span, in. ; 37-9356 936.68 
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an * 
S27 , a 


Symbol 
~ Ons, 


a} 


CMI 


left main 
reference 


left nose 
reference 


wing MAC, 


left main 
reference 


left nose 
reference 


DATA REDUCTION (Concluded ) 


landing gear door 
span, in. 


landing gear door 
span, in. 


in. 

landing gear door 
chord, in. 
landing gear door 
chord, in. 


wing area, £t® 


reference 


reference 


C.G., fus. sta. 


C.G. waterplane 


orbiter body length, in. 
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ARRAY Se ae er 


2 


i 


Model Full 

Secale Scale. 
2.79% 68.99 
1.154% 28.49 


19.230) 474.81 


6.116 151.91 
4,393 108.47 


4.4123 2699.99 
43.6955 1076.68 


15.1875 375.99 


52.2572 1290.39 
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EUR ogee DATE$ Dec. '76 | rT 
TEST CONDITIONS 


REYNOLDS. NUMBER DYNAMIC PRESSURE . [STAGNATION TEMPERATURE! 
| MACH NUMBER (per foot) [ee (degrees Fahrenheit) | 


BALANCE UTILIZED: __ 229. MI IX 


CAPACITY: ACCURACY: TOLERANCE: 


1500}! each gage ; + 25% 
{50% each gage t.25% 


200# each gage z 25% 


fe 
ne a ied 


COMMENTS: 
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TABLE II. DATA SET/RUN NUMBER COLLATION SUMMARY (Concluded ) 


kth 
Character Type of Data 


Foree Data 
F Aerodynamic force coefficients > 


q Left nose und main. landing gear door and 
strut hinge moment coefficlents 


Pressure Data 


No Left nose landing gear door outer surface 
static pressure coefficients 


E Left nose landing gear door inner surface 
static pressure coefficients 


M Left main landing gear door outer surface 
static pressure coefficients 


F Left main landing gear door inner surface 
static pressure coefficients 


P Left nose and main landing gear door 
perimeter static pressure coefficients 


W Left main landing gear strut static 
pressure coefficients 


18 


Senet oo an areal cara: fe ee ee oa 2 al = sa tageeyp oie a oa ap thee akg axe 
ee : * ara i = eee orca et ines fee eee a 


ee San a ens — 








TABLE III. MODEL DIMENSIONAL DATA 


MODEL COMPONENT: BODY - Bag 

GENERAL DESCRIPTION: Configuration 140C orbiter fuselage. Similar to 
140A/B Higvinde-exesne aft body revised and midbody-wing glove area 
modified. B68 has the addition of air vent doors and air vent door 
probes. 

MODEL SCALE: 0.9405 


DRAWING NUMBER: YI70-o00140C, -020202C, -900205a, -000200B, -009293 


DIMENSIONS: FULL SCALE § MODEL SCALE 
Length (IML: Nose GX, = 238), In. 1290.30 52,257 
Length (OML: Nose @ Xg = 235), In. 1293.30 52.379 
Max Width (@ Xq = 1528.3), In. 264.0 19.692 
Max Depth (@ X = 1464), In. 250.90 10,125 
Fineness Ratio 4,899 4,899 
Area - Ft? 

Max. Cross-Sectional 340.89 0.559 
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TABLE TIT. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: CANOPY - Cio 
GENERAL DESCRIPTION: Configuration 140C orbiter canopy, vehicle cabin 


No. 31 updated to MCR 200-R4. Used with fuselage Bép. 


MODEL SCALM: 0.9405 


DRAWING NUMBER: VL70-000Lk0C, -999202B, -090204 


DIMENSTONS: TULL SCALE MODEL SCALE 
Length (X. = 434.643 to 578), In. 143.357 5.806 
Max Width (@ Xq = 513.127), In. 152.412 6.173 
Max Depth (Z. = 501 to 449.39), In. 51.61 2.099 
20 
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TABLE III. MODUL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: ELEVON - lis5 

GENERAL DESCRIPLION: Configuration 140C dual panel elevon. Elevon hinge-= 
Line at X,, = 1387. Elevon split line at Yo = 281 to 312.5. Upper wing/ 
elevon gay sealed by Plipper doors. 

MODEL SCALE: 0.0405 — 


DRAWING NUMBER: VLTO-coolhoc, -006089, -900200B, -9906092 


DIMENSIONS: , FULL SCALE MODEL SCALE 
Area, ree 210.00 0.344 
Span (equivalent), In. 349.29 14.143 
Inb'd equivalent chord, In. 118,09 L.TT9 
Outb'd equivalent chord, In. 35.19 2.235 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 9.219. “9.210 
At Qutb'd equiv. chord 0.409 2.499 


Sweep Back Angles, degrees 


Leading Edge 9.9 3.9 
Trailing Edge ae - 19.056 - 10.056 
Hingeline 0.9 9.9 
Area Moment (Product of Area & ¢), Ft 1587.25 9.1954 
Mean Aerbdynaiita Chora, In. 99.79 -.. 3,673 
an 
“ 21 





TABLE ITT. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: BODY FLAP = Fo 


GENERAL DESCRIPTION: Configuration 140C body flap. Hingeline 


located at X. = 1532, 2, = 207- 


MODEL SCALE: 0.0405 
DRAWING NUMBER: VL70-000140c, -355114 


DIMENSIONS: FULL SCALE § MODEL SCALE 
Length (Xo = 1525 to Xo = 1613), In. 87.59 3.544 
Max Width (@ L.E., Xo = 1525-5), In. 256.00 10.368 
Max Depth (Xo = 1532), In. 19.798 0.802 
Area 
Max. Cross-Sectional (@ H.L.) 35.196 0.058 
Planform 135.00 0.221 
Wetted 
4.89 0.008 


Base (Xq = 1613) 
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TABLE ITT. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: LANDING GEAR - Gen 
GENERAL DESCRIPTION: Gj7 modified to conform to updated drawings 


VOT9-5199091 and VOTI-510501, including web-simulation. 


MODEL SCALE: 0.9405 


DRAWING NUMBER: VO70-510001, VO72-510501 


DIMENSIONS: FULL SCALE MODEL SCALE 
NOSE LANDING GEAR 
STRUT 
Number 1 1 
Diemeter, in. 6.429 0.260 
Length in. 
Exposed - 63.704 2,580 
Pivot Point to Wheel Axis 76.543 3.205 
Pivot Point Location, In. 
Xo 375.596 15.203 
Zo 298.009 12,969 
WHEELS 
Number a 2 
Diameter, in. 32.099 1,309 
Width, in. 9.877. 0.400 | 
Axis Location, in. 
Xo 370.167 14.992 
Yo 0.0 0.0 
Zo 221.643 8.977 
DOORS 
Side 
Number 2 2 
Length, in. 108.47 4.393 
Height, in. 20,543 0,832 
Area, Ft? = —— -- 
Hingeline Location 
Yo £ 2b. lok + 1.154 
Zo oon 391.836 12,22 
ma 2 ; =. 


Number NONE NONE 


pr Leet 











ee 
one: 
TABLE III, MODEL DIMENSIONAL DATA (Continued) : 
MODEL COMPONEN?: LANDING GEAR - Go, (Continued) 
GENERAL DESCRIPTION: G17 modified to conform to updated drawings : 
VO79-519991 and VO70-510501, ineluding web-simulation. . ; 
MODEL SCALE: 0.0405 i 
DRAWING NUMBER: VOT0-519001, VO70-510501 
DIMENSIONS: cs os ‘FULL SCALE © MODEL SCAIE 
Numbex 2 2 
Diameter, in. 9.383 9,380 ; 
Tength, in. . fete. i 
Exposed 87.901 3.560 3 
Pivot Point to Wheel Axis. 107.991 - 4,379 
Pivot Point Location, in. 
Xo ee ~12180,0 | WT £790 
Zo 283.012 11. 462 
WHEELS 
Number h h ie 
Diameter, in. 49.383... .-.. 2.900 u 
Width, in. 17.778 O720. °F 
Axis location, in. : are 
Xe 1172.473 #7 485 
Yo - £ 136.900 + 5.508 
Lo 175.372 7.103 
DOORS oe oe 
Side 
Number ieee wee 2 
Length, in. . 151.012 6,116 
Height, in. eee 7 62.469" . 2.530: 
Area, FL Ap. 
Hingeline Location : 
x. 
» ee i te PA ao 8 174,000 + 7.947 
Zo we 95 aa 282.148 11.427 
Number NONE NONE 
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TABLE ITZ. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: OMS POD - My¢ 


GENERAL DESCRIPTION: Configuration 140C orbiter OMS pod - short pod. 


MODEL SCALE: 0,9h05 


DRAWING NUMBER: VL70-008401, -098410 


DIMENSIONS: “4 FULL SCALE 
Length (OMS Fwd. sta. Xp = 1310.5), in, 258.50 
Max Width (@ Xp = 1511), in. 136.8 
Mex Depth (@ Xo . 1511), in. Th.7O 
Area, Ft 
Max. Cross-Sectional 58.864 
25 


MODEL SCALE 


10.469 
5.5h9 
3.025 


0.9966 


TABLE TIT. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENE: MS NOUZLES - Nog 


GENERAL DESCRIPTION: Configuration 140C - orbiter OMS nozzles. 


MODEL SCALE: 9.0405 


DRAWING NUMBER: VL70-000240A (Location), 5S~A00106, Release 5(Contour') 


DIMENSIONS : FULL SCALE 
Gimbal Point (Station), in. 
Left Nozzles 
ec Xo 1518.00 
Yo - - 88.0 
Bo . 4g2.9 
Right Nozzles 
Xo 4518.00 
Yo 88.99 
Zo 4g2 ,00 


Null Position - Deg. 
Left Nozzles 


Pitch 150h9! 
Yaw 42017! 
Right Nozzles 
Piteh ce 15°49! 
Yaw jepo1y' 
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MODEL SCATE 


61.479 
= 3 * 56k, 
19.926 


61.479 
3.504 
19.926 


15049 ' 
12°17 ' 


15°kg9' 
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 MABLE TIT. MODEL DIMENSIONAL 


MODEL COMPONENT: — RUDDER ~ Rs 


DATA (Continued) 


GENERAL DESCRIPTION: Configuration 1h0c orbiter rudder (identical 


to configuration 1h0A/B rudder). 
MODEL SCALE: 0.405 
DRAWING NUMBER: VL7O-O00LK6B, -099095 
DIMENSIONS : 
Area, Ft" 
Span (equivalent), In. 
Ind'd equivalent chord, In. 
Outb'da equivalent chord, In. 


Ratio movable surface chord/ 
total surface chord 


At Inb'a equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
Hingeline 
Area Moment(Product of Area & ¢), Ft3 


Mean Aerodynamic Chord, In. 
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seopstepopeapeetios ties 
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FULL SCAIE MODEL SCALE 


199,15 9.1643 
201.00 8.141 
91.585 3-799 
50.933 2.959 
0.400 0.400 
0.490 }. 400 
34. 83 34.83 
26.25 26.25 
34.83 34.43 
619.92 0,082¢ 
73.2 =: 2,965 
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TABLE ITI. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: VERTICAL - Vg 
GENERAL DESCRIPTION: Configuration 1400 orbiter vertical tail (iden= 
tical to configuration 140A/B vertical tail). 
MODEL SCALE: 9.0405. 


DRAWING NUMBER; V1L70-9002400, 70-990146B 


DIMENSIONS: oo - FULL SCALE MODEL SCAIE 
TOTAL DATA 
Area (Theo.), ft= 
Planform 413.253 - 9.678 
Aspect Ratio 1.675 © 1.675 
Rate of Taper ~ O.50T ; 9.50% 
Taper Ratio 9.4oh 9.494 
Sweep Back Angles, degreés 
Leading Edge 45.09 45,99 
Trailing Edge — . 26,25 © 22 26.25 
0.25 Element Line 41.13 41.13 
Chords: , . 
Root (Theo. ) WP 268.59 10.874 
Tip (Theo.) WP 1098.47 4.393 
MAG 199.81 . — 8,992 
Xo of .25 MAC  -1h63.35 59.266 
Zo of .25 MAC 635.52 25.739 
¥, of .25 MAC 9.99 5.55 
Airfoil Section : 
Leading Wedge Angle, deg. 20,00 19.99 
Trailing Wedge Angle, deg. 14.92 14.92 
Leading Edge Radius oer BOO 9.9619 
Void Area _ : 12 13.17 0.022 
Bianketed Are& = a ; 49 943 
28 
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_. GABLE ITI. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: WING - Wio7 
GENERAL DESCRIPTION: Configuration L40C orbiter wing, MCR 229-Ri, sim- 
ilar to LNOA/B wing W116 but with refinements: Improved wing~hoot-mid- 
body fairing (Xq = 94) to Xg = 1040); elevon split line relocated from 
Yo = 281 to Yo = 312.5. MODEL SCALE? 9.0495 DWG.NO.: VLTO-200140C, -200B 


DIMENSIONS: FULL SCALE MODEL SCALE 
TOTAL DATA . 
Area (Theo.), Pt 
Planform 2699.93 hue 
Span (Theo.), in. 936.68 37.936 
Aspect Ratio 2.255 2.265 
Rate of Taper L.1L?7 L.177 
Taper Ratio 9.290 2.235 
Dihedral Angle, degrees 3.590 3.520 
Incidence Angle, degrees 9.590 9.599 


Aerodynainie Twist, degrees 
Sweep Back Angles, degrees 


Leading Edge 45.999 45.9092 
Trailing Edge ~ 10.956 ~ 19.956 
0.25 Element Line 35.209 35.209 
Chords: 
Root (Theo.}) B.P.0.0. 689,24 27-914 
Tip, (Theo.) BP. 137.85 5.583 
MAG 47h BL 19.239 
Xo of .25 MAC 1136.83 46,42 
Zo of .25 MAC 299.58 13.769 
Yo of 125 MAC 182.13 7.736 
EXPOSED DATA 
Area (Theo.), Pt? 1751.50 2.873 
Span, (Theo), in. BP1O8 729.68 29.188 
Aspect Ratio “ 2,959 © 2.959 
Taper Ratio 9.245 9,245 
Chords 
Root BP1O8 562.99 22.765 
Tip 1.00 b/2 137.85 5.593 
MAC. - 392.83 15.91) 
Xo of .25 MAC 1185.98 48,932 
Zp.of .25 MAC - 298.30. 11.919 
Yo of .25 MAC 251.77 12.107 
Airfoil Section (Rockwell Mod NASA). Xxxx-6) : . 
Root b/2 = 9.113 D113 
Tip b/2 = 3,129 9,12) 

Data for Ri of (2) Sides ; 

_. Leading Edee Cuff_ ae 
Planform Area, ft Liseis* caeate Pas’ 2 
Leading Edge Intersects Fus MI. @ Sta 50000: . +: 29.25) 
Leading Edge Intersects Wing @ Sta 1924.99 1.472 

v 
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TABLY IIT, MODEL DIMENSIONAL DATA (Cone liuied) 
MODEL COMPONENT: _ TRANSITION GRIT - Xg 
GENERAL. DESCRIPTION: Grit located on model nose and 211 swept sur- 


faces to provide forced boundary layer transition. 


NOMINAL GRIT DIAMETER - IN. 


Fuselage 3.9954 
as All surfaces except fuselage 3.9976 
STRIP THICKNESS - IN. 4.19 
LOCATION: 
- Inches aft of local leading edge | 
(streamwise) 1599 } 
{ 
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Rudder and. 
Speed Brake 
Deflections 
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b. Sign Convention for Control Surfaces 
Figure 1. Continued. 
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Door pressures 
located using this 
coordinate system. 
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ec. Gear Door Coordinate System 
Figure 1. Continued. 
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a Sign Convention for Lending Gear nee 
Figure 1. Concluded. ode 


34, 





See ae ee ee ee ee er eee 


a ctennrncnene emesis tnt gra me Ly tN gm fe ee eatin anager stn 





fq 


\ : 


ye 





oe Re ne te 


&. Model Base Pressure Instrumentation 
Figure 2. Model sketches 
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b. L. H. NIG Door Pressure Instrumentation 
Figure 2. Continued. 
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c. Le H. MIG Door Pressure Instrumentation 
¢ Figure 2. Continued. 
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WHEEL WELL TAPS 














TAP NO. LOCATION 
202 Center of left outboard wall of left wheel well 
204 Center of rear wall, left wheel well 
206 Bottom of inboard wheel, left wheel well 
21h Center of front wall, left wheel well i 
215 Center of right inbcard wall of left wheel well 
221 Center of ceiling, left wheel well 
222 Top of inboard wheel, left wheel well 





pm 


dad. L. H. MUG Strut Pressure Instrumentation 
Figure 2. Continued. 


38 








| Ab tide Li ight | 
Se see | 
Qe 


| ' 





7s 


; 
roe 


_- 





Fae PNA OR Sh 
kUNE © plist BAEK 





‘ & e. Typical Landing Gear Strut Strain Gage Instrumentation 
SS Figure 2. Continued. 
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Typical Landing Gear Door Strain Gage Instrumentation 
Figure 2. Concluded. 
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a. NAAL Installation, Front View, Model Configuration 
B6aC12G20MLEN26W127ES5FLOVER5X9 


pe 
WAAL@78 1S Sie 





b. NAAL Installstion, Rear View, Model Configuration 
B6eC12G20M], GN2BW127H55F LOVER5X9 


Figure 3. Model photographs. 
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ec. WAAL Installation, Bottom View, Model Configuration 
B68C12G20M16N28W12e7ES5F10VSR5X9 > Landing Gear Fully Retracted 
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ad. NAAL Installation, Bottom View, Model Configuration B68C12GeoMi6Ne8 


W127E55F 10V8R5X95 Landing Gear Partially Extended 
Figure 3. Continued. 
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